Prediction of the concentration of penicillins in ascitic fluid from serum kinetics and protein binding of the antibiotics in serum and ascitic fluid of dogs.
Ascites was induced in dogs by partial ligation of the inferior vena cava. Concentrations of ampicillin, penicillin G, oxacillin, cloxacillin, dicloxacillin, nafcillin, and methicillin in ascitic fluid and serum were each determined in three animals. All antibiotics were administered intramuscularly in a dose of 15 mg/kg (dry weight) for both single-dose and multiple-dose (eight doses at 4-hr intervals) studies. Binding of antibiotics to serum and ascitic fluid proteins was measured by ultracentrifugation. After single doses the highly protein-bound drugs (oxacillin, cloxacillin, dicloxacillin, and nafcillin) had lower percentages of penetration (ratio of peak in ascitic fluid to that in serum, multipled by 100) than did methicillin, ampicillin, and penicillin G, which have a lower degree of protein binding. The effect was partially overcome by repetitive doses, but five to six doses were usually required to reach equilibrium. In addition to protein binding, serum kinetics (particularly the log mean total concentration of drug in serum after multiple doses) were important determinants of antibiotic concentrations in ascitic fluid. The total antibiotic concentration in ascitic fluid at equilibrium can be accurately calculated from the log mean serum concnetration and the percentages of protein binding in serum and ascitic fluid.